Autoimmune hepatitis is a chronic liver disease, and both genetic background and environmental factors are related to its pathogenesis. Here, we report that out of five members of a family with similar human leukocyte antigen haplotypes, two developed autoimmune hepatitis, one was positive for antinuclear antibody, and the remaining two had no features of autoimmunity. The two patients with autoimmune hepatitis had a history of medication use, whereas the other family members did not. Our familial study suggests that in addition to genetic background, medication use and other environmental factors may be related to the onset of autoimmune hepatitis.
Introduction
Autoimmune hepatitis (AIH) is a chronic progressive liver disease that is characterized histologically by focal necrosis, interface hepatitis, and mononuclear cell infiltration of predominantly plasma cells, and serologically by autoantibodies, hypergammaglobulinemia, and elevated alanine aminotransferase (ALT) (1) . Genetic factors such as human leukocyte antigen (HLA) genotype have a strong association with AIH (2) (3) (4) , but the factor that triggers the autoimmune process is not well understood. In addition to genetic factors, environmental factors may play an important role during onset of AIH. Specifically, studies have shown that some viruses and drugs can induce AIH (1) ; however, these studies have been undertaken in subjects with different genetic backgrounds. The real implication of environmental factors in the initiation and progression of AIH can be ascertained only by investigating subjects with the same or similar genetic background.
To address this issue, here we report two patients with AIH among a family with similar genetic background in terms of HLA haplotype. We conducted a familial study of the factors implicated in the development of AIH. T a b l e 1 . Co mp a r i s o n o f E n v i r o n me n t a l a n d Ge n e t i c F a c t o r s a mo n g Wo ma n F a mi l y Me mb e r s (starting with a daily dose of 40 mg with subsequent tapering). Liver function tests improved immediately, and the patient has been maintained uneventfully on 5 mg prednisolone until the time of this writing. Liver biopsy, performed 9 months after the start of prednisolone therapy, showed interface hepatitis and mononuclear cellular infiltrations with plasma cells (F3/A1) ( Fig. 1 ).
Case 2 (second daughter)
The second daughter of case 1 was 41 years old. She had been taking inhaled corticosteroid and some herbal preparations for asthma for more than 2 years. She was referred to our hospital in early May 2004 to investigate abnormal liver function tests. There was no history of symptoms suggestive of viral hepatitis. On admission, physical examination revealed slight icterus. Laboratory findings on admission were (Fig. 2) . A diagnosis of drug-induced liver injury was not supported by the clinical features (medication use long preceded the liver injury), histological evidence, or DLST results. International AIH score was 12 points (probable AIH). She was diagnosed with autoimmune hepatitis and prednisolone was started with a daily dose of 30 mg. Her liver function was normalized within 1 month of therapy commencement and has remained normal for the past 3 years.
F i g u r e 1 . L i v e r h i s t o l o g y i n c a s e 1 ( mo t h e r ) s h o we d i n t e r f a c e h e p a t i t i s a n d mo n o n u c l e a r c e l l u l a r i n f i l t r a t i o n s wi t h p l a s ma c e l l s . ( He ma t o x y l i n a n d E o s i n s t a i n i n g , × 2 0 0 )

F i g u r e 2 . L i v e r h i s t o l o g y i n c a s e 2 ( 2 n d d a u g h t e r ) s h o we d i n t e r f a c e h e p a t i t i s a n d c h r o n i c i n f l a mma t o r y c e l l i n f i l t r a t i o n s i n c l u d i n g p l a s ma c e l l s i n p o r t a l t r a c t s . ( He ma t o x y l i n a n d E o s i n s t a i n i n g , × 2 0 0 )
F i g u r e 3 . F a mi l i a l s t u d i e s we r e p e r f o r me d , f o c u s i n g o n t h e c h i l d r e n a n d g r a n d c h i ld r e n o f c a s e 1 . Ch i l d r e n o f c a s e 1 u n d e r we n t a s s e s s me n t o f h u ma n l e u k o c y t e a n t i g e n ( HL A) h a p l o t y p e , a u t o a n t i b o d i e s , t r a n s a mi n a s e s , t o t a l b i l i r u b i n , a n d I g G. Au t o a n t ib o d i e s , t r a n s a mi n a s e s , a n d t o t a l b i l i r u b i n we r e me a s u r e d i n t h e g r a n d c h i l d r e n . HL A-DRB 1 h a p l o t y p e o f e a c h p e r s o n i s s h o wn . F a mi l y me mb e r s wi t h o u t a u t o i mmu n e h e p at i t i s h a d n o r ma l l e v e l s o f t r a n s a mi n a s e s a n d I g G. Ca s e 1 , c a s e 2 , a n d t h e f i r s t d a u g ht e r we r e p o s i t i v e f o r a n t i n u c l e a r a n t i b o d y . ANA: a n t i n u c l e a r a n t i b o d y , HL A: h u ma n l e u k o c y t e a n t i g e n
Familial study
We interviewed the patients and their family members and checked liver function tests, autoantibodies, and HLA haplotypes. The following individuals could be assessed: mother (case 1), three sons, and four daughters including the second daughter (case 2) ( Fig. 3 ). All family members other than case 1 and case 2 were healthy and had no history of abnormal liver function. Laboratory findings in 2004 revealed that family members other than the two AIH patients (mother and second daughter) had normal levels of AST, ALT, and total bilirubin. The mother (case 1), second daughter (case 2), and first daughter were positive for ANA. The first daughter had exactly the same HLA haplotype as the second daughter (case 2). We compared the detailed backgrounds of the mother and her daughters with special emphasis on various lifestyle factors (Table 1 ). Only the mother had a past history of autoimmune disease. Only the two patients with AIH had taken medication (however, these drugs were negative on drug lymphocyte stimulation test). The family members differed with respect to occupation, place of residence, period of living with the mother, and obstetric history. Moreover, they also differed in terms of serology for HAV, HBV, HCV, Epstein-Barr virus, herpes simplex virus, cytomegalovirus, and measles virus.
Discussion
Although genetic factors make individuals susceptible to developing AIH, the factors that trigger disease onset are largely unknown. Studies have shown that various factors such as drugs (6, 7) , viruses (8) (9) (10) (11) , and alteration of hormonal status (e.g., pregnancy) (12) might be involved in the initiation of AIH. However, most of these studies have been conducted in subjects with different genetic backgrounds. To elucidate the factors that initiate AIH, different factors should be analyzed in subjects with similar genetic background. To date, only nine familial cases of AIH have been reported in Japan (13) (14) (15) (16) (17) (18) (19) (20) (21) and only two cases have been reported as a full case report (18, 19) , with the remaining 7 reported in abstract form. All of the patients were adult women. Seven cases were detected among sisters, one case involved a mother and daughter, and the other involved cousins. Six of eight familial cases in whom HLA haplotype was checked had a DR4 haplotype. However, these studies did not analyze the HLA haplotype of the other family members.
Previous studies have shown that HLA-DRB1*0405 allele is associated with the susceptibility to develop type 1 AIH in Japanese individuals (4) . In the present study, both AIH shared the same HLA haplotype, DRB1*04051, and this haplotype was also detected in family members, one daughter and two sons, without AIH.
Previous studies have shown that factors such as drugs, viruses, and pregnancy affect the immune system and the development of autoimmune hepatitis (1, (6) (7) (8) (9) (10) (11) (12) . Similarly, the present study indicates that non-genetic factors may have influenced the onset of disease. In this familial study, we found that alcohol intake and smoking status were similar among the family members. Occupation, obstetric history, and past viral infection differed among family members; however, there was no clear pattern of viral serology, occupation, or obstetric history that predicted AIH in this family. All of the daughters had lived with their mother for at least 18 years but were living separately at the time of investigation. Drugs such as minocycline, oxyphenisatin, interferon, atorvastatin, methyldopa, and some herbal medicines can induce hepatitis that mimics AIH (6, 7) . The daughters and sons without AIH were all healthy and did not take any medication. On the other hand, both the mother and daughter with AIH had a history of medication use. Although drug-induced liver injury was thought unlikely from the clinical and laboratory data, the possibility of drug-induced AIH could not be completely ruled out in these two cases. Like our cases, a long duration from the time of medication until the onset of liver injury seems to be a characteristics of drugs that have been reported to cause AIH. For example, minocycline-induced autoimmune disorders developed with a prolonged course of the therapy, usually after a year or more (6, 22) . The exact mechanism how drugs may induce AIH is unknown. But it is possible that some drugs may induce the upregulation or cause the production of specific antigen, such as cytochrome P450, and act as an initiating factor otherwise latent AIH. In addition, autoimmune inflammatory process may occur in patients with a unique genetic background.
In this family, two of five women developed AIH. Japanese type 1 AIH patients are usually diagnosed at middle age or older. Therefore, it is possible that the family members who showed no signs of liver disease in the present study will develop clinical features of AIH in the future. Hence, it is important to closely monitor the remaining three daughters, sons, and granddaughters, especially those who have HLA haplotype, DRB1*04051, for features of AIH.
In summary, we have described a familial case of AIH (mother-daughter) in which data suggest that genetic factors such as HLA-DRB1*04051 haplotype, as well as environmental factors such as medication use, may have influenced the onset of AIH.
